Guava (Psidium guajava L.) fruit is a popular nutritious dessert in Sudan. It is famous for its medicinal values as a prompt cure for digestive disorders and respiratory ailness this besides being a rich source of C vitamin. This fruit is highly amenable to fruit fly attack and it is a harbor of eggs of five different species [Ceratitis capitata Wied.; Ceratitis quinaria Bez.; Ceratitis cosyra Wlk.; Bactrocera invadens De Trusta and White and Bactrocera zonata (Saunders)] in Sudan. This is stimulating to a chain of endless research to combat these notorious pests which account for huge losses in this crop that reach up to 80% or even more. This research aimed at evaluating the effect of oil coating on fruit fly infestation and the quality indexes in guava fruit using five different botanical edible oils. The results showed that groundnut (Arachis hypogaea L.) (GNO), sesame (Sesamum indicum L.) (SO), baobab (Adansonia digitata L.) (BO), olive (Olea europaea L.) (OO) and neem (Azadirachta indica A. Juss) (NO) oils effected a corrected disinfestation of 80, 72, 56, 52 and 28% in test fruits brought from Kadaro orchards North Khartoum, respectively. The corresponding average readings of maggots in infested fruits were 4, 17, 11, 5, 7 and [10 (for the first 4) and 26 for NO] in the control. Two essential quality indexes were checked in test fruits which included fruit color (FC) and firmness (FF). The corrected test readings reflected 64, 80, 44, 52,-4 and [8 (for the first 4) and 20 for NO] in the control sustained FC for GNO, SO, BO, OO, NO and the control, respectively. However, the corresponding readings for FF were 3 (medium) for all oils and 4 (soft) for the controls. These results reflect a potent and the best efficacy of peanut and sesame oils, of the five test oils, in controlling fruit flies in guava and extending its shelf life.
INTRODUCTION
The family Myrtaceae include more than 300 genera to which the genus Psidium belongs. This genus by itself include about 150 species the best of which known is guajava. This fruit is a tropical and subtropical fruit [1] . Guava (P. guajava) is one the most popular desserts in the world. That is, its nutritional values and tasty characteristics qualify it for that [2] . Guava fruit is a magnificent food due to its nutritional contents which include vitamin B complex, and minerals like iron, potassium, calcium and dietary fibres. These besides being one of the richest sources of vitamin C (ascorbic acid) ever known in the world. That is, it is considered next to acerola (Malpighia glabra L.). Guava (P. guajava) is considered a high-rate moisture loss fruit together with mango, papaya, litchi, rambutan and pineapple [3] . However, fruit flies in Sudan cause a huge economic loss in a number of important fruit crops such as guava, mango and grape fruit. That is, in a study in South Kordofan State these insects reflected an economic loss up to 67% in guava [4] . Three species were reported to infest guava fruits in Sennar, North Kordofan and Nile States. These were Ceratitis cosyra Wlk, C. capitata Weid. and Bactrocera dorsalis (Hendel) [5] . Nevertheless, the fruit and vegetable coating with edible materials is a known practice since the 1930s. That is, edible coating is a safe and friendly practice to human and his environment as well. Coating with oils offer fruits protection from bruising by being slippery, shininess and retard maturation [6] . That is, it preserves the quality of fruits and vegetables. In addition, it adds to the fruit nutritional and market values [7] . Edible coating also considered to play as antimicrobial barriers and some coating materials have antimicrobial activities too [8] . The soft skin of guava renders it amenable to perish, accordingly some postharvest treatments such as oil coating were practiced to combat that loss. However, in a study it was found that 1% hydroxypropyl methyl cellulose and 0.3 % of palm oil edible coating of guava fruits resulted in a significant delay to ripening, conserved fruit characteristics and extended its shelf life up to 12 d at 24±1°C and 65±5% RH [9] . In addition, a mixture of candelilla wax with white mineral oil and mesquite gum was used as an edible coating for guava [10] .
The results, of this mixtures treatment, reflected a retarded shelf life of six days due to a reduction in ethylene production by 80% and the weight loss by 30% as compared to the untreated control [10] (Tomas et al., 2005) . Palm oil (20%) coating of guava fruit was reported the best among other used coatings [starch, liquid paraffin, fatty acid sugar esters and low density polyethylene (LDPE)]. That is, palm oil coats had the edge by being the top in maintaining quality and fresh guava stored for two months at 10°C [11] . However, coating with mineral oils alone has been performed in a number of tropical fruits such as guava, mango, avocado pineapple, papaya and banana. The obtained results of shelf life extension varied with the treated crop [6] . This experiment studied the effect of oil coating of five plant oils (groundnut, sesame, baobab, olive and neem oils) on quality of guava fruit.
MATERIALS AND METHODS

Materials
The following stuffs were used in this experiment 
Methods
Test fruits were washed thoroughly with tap water in a big aluminum basin. These fruits were dried under a ceiling fan for 10 min. Each fruit was dressed with the test oils, separately, and then put in cartoon boxes and left on bench for four days under 18% RH and 30 °C.
Dissection was done after the set storage period. Readings were then taken regarding infestation, number of maggots per fruit, FF and FC. Each test had 25 replicates as well as a corresponding control. The test fruits used were of medium size (4 X 5 cm 2 ) and medium color (yellowish green) [12] .
The analysis of the obtained data was by analysis of variance (ANOVA) using the mode, mean, range and percentage. However, the insect infestation parameters entomological results were calculated by getting rid of the effect of control (correction) using the standard equation [13] 
RESULTS AND DISCUSSION
Oil coating of guava fruits on fruit fly infestation are given in table 1. The test disinfestation results of GNO, SO, BO, OO and NO were 96, 88, 72, 68 and 40 in order. The records of the corrected disinfestation were 80, 72, 56, 52 and 28, respectively. These findings reflected the potency of these edible coating materials in disinfesting guava fruits from fruit flies as compared to the control with natural non-incidence of infestation valuated as 16 (for the first 4 oils) and 12 (for NO) in untreated lots. The average number of worms/infested fruit was higher in the control as compared to the treated lots (generally speaking, table 1). That is, 4, 17, 11, 5 and 7 worms/infested fruit compared to 10 and 26 in the corresponding controls. However, the percentage, of the difference between the treated and untreated fruits with respect to worms/infested fruits, reached up to 271% which count to approximately three folds. The infestation percentage of the test oil coated fruits, in order, was 4, 12, 28, 32 and 60 compared to 84 and 88% for the untreated control (table 1). All the above mentioned results showed that all the test oils had a degree of control over fruit flies in guava through coating. However, GNO was the best followed by SO whereas BO and OO gave good control too. However, NO reflected the least control of fruit flies in test fruits. These results of NO were unexpected since neem is much known of its insecticidal activity in tests done through decades. That is, neem products were reported to have about 24 known products of insecticidal activity.
The effect of coating of guava fruits with the five test oils (GNO, SO, BO, OO and NO) reflected corrected sustainability of FC of 64, 80, 44, 52 and-4. Nevertheless, SO was the best in preservation of FC (80%) followed by GNO (64%), OO (52), and BO (44%), respectively, whereas, NO obtained the least (-4%) and poorest result that even less than the control in the FC parameter (table  2) . The corrected results of sustained FF were 48% (for each of GNO, BO and NO), 40% (SO), and 72% (OO), respectively (table 2) . However, the average FF was 3 (medium) for all the treated fruits and 4 (soft) for all the corresponding controls. These results showed that all the test oil coatings performed well in preserving the treated guava fruit quality. That is, all the test oils, except NO, can be used as edible coating elements for preserving quality guava fruits and controlling fruit flies with varying efficacy. The components of the test oils are summarized in table 3. That is, with respect to the GNO and SO which showed the best results. The former performed the first in insect control and in the overall quality sustainability followed by SO and OO. GNO contains a total of 81% unsaturated fatty acids (48% monounsaturated as oleic acid and 33% polyunsaturated as linoleic acid) (table 3). The corresponding results for SO were 81.4% (39% oleic acid and 41% linoleic acid besides 0.7 for each of ω-7 and ω-3) (table 3). The GNO showed higher results in the saturated fatty acids 19% (17%, palmitic and 2% for stearic acid) whereas the corresponding results for SO were 8% and 5%, respectively (table 3) . These results may justify the similarity in their performance in this test compared to other test oils. These results may be supported by the results reported earlier that said GNO is analogous to SO [14] . However, GNO and SO reflected the highest records in viscosity (0.0574 and 0.0562 Pa. S -1 at 26 ° C, respectively) and the corresponding results at 38 ° C were (0.0380 and 0.0351 Pa. S -1 ) (table 4). However, the viscosity of all the other test oils is less than the above mentioned except NO (table 3) . However, the viscosity increases proportionally with the unsaturation of fat (fats are more viscous than oils). In this test GNO, SO and OO have the highest records of viscosity and unsaturated fatty acids index. However, the records appear in tables 3 and 4 reflected a direct proportionality between the degree of unsaturation and the viscosity. BO was reported to have a medium viscosity [15] . However, OO is less viscous than GNO and SO due to the higher content of monounsaturated fatty acids 75% Oleic acid (Table, 3 ). These results may account for the differentiation in the results obtained by the coating of these three oils. In addition, BO rank after the above three mentioned oils in viscosity and unsaturated fatty acids (Tables 3 and 4) and also this gives a clear justification for its performance in the quality test of guava fruit coating (Tables 1 and 2 ). The better performance of BO compared to OO in fruit disinfestation may be attributed to the cycloprpene fatty acid (Malvanic acid) which is known of negative impacts to living organisms including man [16] . However, NO inspite of its known insecticidal activity but it showed the least performance in this test. This may be attributed to the highest average content of saturated fatty acids (40%) compared to the other test oils (table 3) . However, the reported viscosity of NO (table 4) is relatively higher compared to its average components of fatty acids. That is, the NO viscosity was found 0.0835 and 0.0455 Pa. S -1 at 30°C and 40°C, respectively (Table, 4) this may be attributed to nature of the extraction and impurities of proteins and other components, perhaps. The worst performance of NO with respect to fruit quality in this experiment may reflect the vitality of smothering the fruits from gas exchange by the oil smear and the degree of overtight coverage determined the preserved fruit quality and brown spots. However, a comprehensive research is needed including the chemical, physical and other characteristics in relation to fruit coating in general. The palm oil at 0.3% in mixture with hydroxymethyl propyl cellulose 0.1% coating of guava fruit at 24°C and 65% RH produced a quality stored fruits (for 12 d) by cessation of peroxidase and polyphenol [17] . Moreover, coating of guava with a mixture of 4% glycerin, 2% calcium and 2% xanthan gum produced a significant effect in guava quality [18] . Oil palm edible emulsion best application of guava postharvest treatment was found to be at 63°C and for 15 seconds dipping [19] . Coating of lemon fruits with pure coconut oil, liquid paraffin wax and castor oil preserve fruit quality for 18 d and prevent mould which occurred in the control fruits in day 12. This was due to stopping of the degradative metabolism (catabolism) which also include the chlorophyll pigments [20] . However, NO effected browning in guava which may be due to catabolic exhaust of some contents of the rind cells and its chlorophyll. This is corroborated by the findings in an earlier study that reported the appearance of brown spots in coated lemon fruits with sesame oil and mustard oil [20] . Essential oils from marjoram tree showed antimicrobial activity and preserved quality guava fruits for 28 d under room conditions. The corresponding control samples reflected deterioration in the quality indexes under the same storage conditions [21] . Five dibble oils were tested in coating guava fruits. These were namely, mustard oil (T1), coconut oil (T2), olive oil (T3), almond oil (T4) and grape seed oil (T5). T3 gave the best results in extending the shelf life of guava fruits up to 28 d under cold storage and 16 d at ambient temperature in Punjab, India [22] . These results supported the findings of guava fruit treatment with olive oil in this study. However, recently a new modification in fruit edible coating emerged. The design of this new generation permit a meticulous release of antioxidants, vitamins, nutraceutics and antimicrobilas. These processes are facilitated by advanced nanoencapsulation and layer-by-layer assembly technologies [23] . Coating fruits with melted wax at high temperature is desirable and enables altering the permeability of their rind and preserve their moisture and consequently their market quality [24] . Nonetheless, coating is also used besides packing and surface additives to protect food commodities from chilling too [25] . However, the effect of clove oil (01%), cinnamon oil (0.1%) and cassava starch at 1 and 3% as coatings of guava fruits reflected results that rank the clove oil at 01% as the best in preservation of guava fruit quality at 8±1 ° C and 90% RH [26] . All these citations displayed the importance of edible coating of oils and the advancements achieved in this field. These findings support our results in this study. 
CONCLUSION
Coating of guava fruit with edible GNO, SO, BO and OO reflected good quality of stored fruits at ambient temperature. This besides give a good control of the notorious pests of guava fruits, the fruit flies. However, in addition to the added nutritional value and its economies this practice it also considered safe to man and his environment.
